Erythropoietin attenuates 6-hydroxydopamine-induced apoptosis via glycogen synthase kinase 3β-mediated mitochondrial translocation of Bax in PC12 cells.
The aim of this study was to determine the mechanism by which erythropoietin (EPO) suppressed 6-hydroxydopamine (6-OHDA)-induced apoptosis. Our results showed that 6-OHDA remarkably decreased phosphorylation of glycogen synthase kinase 3β (GSK3β) as well as enhanced the level of Bax in the mitochondria. Besides, 6-OHDA decreased the mitochondrial expression of Bcl-2 without altering the cytoplasmic expression of Bcl-2. In line with these results, 6-OHDA treatment enhanced the apoptosis and caspase 3 activity in PC12 cells. These findings indicated that mitochondrial dysfunction was involved in the neurotoxicity of 6-OHDA and GSK3β might act upstream of Bax/Bcl-2 and the caspase 3 pathways in 6-OHDA-treated PC12 cells. Furthermore, EPO reduced 6-OHDA-induced growth inhibition. Western blot exhibited that GSK3β inhibitor 4-benzyl-2-methyl-1, 2,4-thiadiazolidine-3, 5-dione (TDZD8) and EPO not only increased the phosphorylation of GSK3β but also inhibited the mitochondrial translocation of Bax. In agreement with these results, EPO and TDZD8 obviously increased the mitochondrial expression of Bcl-2. Finally, TDZD-8 and EPO significantly suppressed the enhanced apoptosis and activity of caspase 3 induced by 6-OHDA. Taken together, GSK3β-mediated mitochondrial cell death pathway is involved in the neuroprotective effect of EPO against 6-OHDA-induced apoptosis.